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INTRODUCTION
Idiopathic Interstitial Pneumonias (IIPs) include a heterogeneous 

group of non-neoplastic lung diseases in which the pulmonary 
interstitial is altered by various patterns of fi brosis and infl ammation 
[1]. Th ese alterations also usually involve the epithelial and endothelial 
linings of the peripheral airways, air spaces and blood vessels [1,2]. 
Th e recent classifi cation by the American Th oracic Society (ATS)/
European Respiratory Society (ERS) from 2013, divides IIPs into: 
(1) chronic fi bro sing IIPs, including Idiopathic Pulmonary Fibrosis 
(IPF) and Idiopathic Nonspecifi c Interstitial Pneumonia (NSIP); 
(2) smoking-related IIPs, including Respiratory Bronchiolitis–
Associated Interstitial Lung Disease (RB-ILD) and Desquamative 
Interstitial Pneumonia (DIP); (3) acute or sub-acute IIPs, including 
Cryptogenic Organizing Pneumonia (COP) and acute interstitial 
pneumonia; and (4) rare IIPs, including lymphoid interstitial 
pneumonia and idiopathic pleuroparenchymal fi bro elastics. Th e 
ATS/ERS 2013 update on IIPs also proposed a classifi cation based on 
disease behavior because the IIPs represent a heterogeneous group of 
diseases with diff erent prognoses [3].

UIP PATTERN
Most ILDs are infl ammatory in nature, and the most frequent 

of these is Usual Interstitial Pneumonia (UIP) [4]; about half of the 
patients with UIP have the clinically idiopathic form called Idiopathic 
Pulmonary Fibrosis (IPF).

UIP has two fundamental histopathological signs [4]:

• Spatial heterogeneity: a patchy distribution of fi brosis with areas 
of dense parenchymal scarring alternating with less aff ected 
or normal areas;

• Temporal heterogeneity: areas of dense collagenous fi brosis 
(also known as “old fi brosis”) alternating with areas of new 
fi brosis with fi broblastic foci.

UIP pattern in patients with IPF

IPF is the most common of the IIPs and is a progressive, chronic, 
and fi bro sing lung disease of uncertain cause characterized by the 
histopathological pattern of Usual Interstitial Pneumonia (UIP). 

Th e prognosis is poor in most cases, with median survival ranging 
from 2.5 to 3.5 years. 3–5; however, progression can be variable, and 
although most patients have rapid progression, some patients remain 
fairly stable [5].

Th e UIP pattern is the substrate most frequently associated with 
IPF, a progressive ILD with a fi brotic evolution limited to the lungs 
that mainly occurs in older male patients (> 60 years), smokers or 
ex-smokers [4-7]. A diagnosis of IPF requires the exclusion of other 
forms of ILD associated with systemic diseases or environmental and/
or drug exposure [4-6].

CT manifestations of UIP pattern in IPF: 1) a distorted 
parenchymal architecture with reticular opacities and thickening of 
the inter lobularsepta; 2) bronchiectasis and traction bronchiectasis; 
3) pseudo-cystic air spaces with a sub-pleural cobblestone-like 
distribution (known as honeycombing); and4) ground glass opacities 
[1]. Th ese anomalies may be variously present and have a mainly 
basal and sub-pleural distribution [1,8]. If present, the ground glass 
opacities are generally limited and confi ned to basal sub-pleural areas 
of fi brosis unless the patients are seen during the course of an IPF 
exacerbation [4,10].

Histological characteristics of IPF: 1) a patchy sub-pleural and 
para-septal fi brosis, prevalently in the lower lobes, 2) fi broblastic 
proliferation (fi broblastic foci): interstitial swelling in the inter face 
between the fi brotic and normal parenchyma; these areas of “new 
fi brosis” coexist with the “old fi brosis” consisting of dense collagen 
deposits, and represent the temporal heterogeneity of the UIP pattern, 
3) alveolar collapse caused by dense fi brosis and the formation of 
cystic spaces lined by type II hyperplastic pneumocytesor bronchiolar 
epithelium (honeycombing). Honeycombing is frequent even in the 
absence of the macroscopic honeycombing revealed by CT [4,12].

UIP pattern in patients with CHP

CHP (or extrinsic allergic alveolitis) is a form of ILDs caused by 
an anomalous immunological response to inhaled, mainly organic 
antigens in predisposed subjects [4,9,13]. Th e disease usually 
goesunrecognised but, depending on the frequency and intensity of 
antigen exposure, may be classifi ed as acute, sub-acute or chronic, 
although the three forms may overlap both clinically and radio 
logically [9,14].
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CT manifestations of CHP: 1)a patchy or para-hilar distribution 
of fi brosis without a sub-pleural dominance of IPF; however, it may 
be prevalently sub-pleural in some cases [17], 2) honeycombing 
involving the lower lobes and, in 80% of cases, the simultaneous 
involvement of the upper lobes (predominant honeycombing in the 
upper lobes is a more characteristic fi nding of the UIP pattern in 
CHP [4,16]), 3)areas of air trapping that create a mosaic appearance 
(also called “mosaic attenuation”) that is most clearly seen in scans 
recorded during maximum expiration and is due to underlying 
constrictive bronchiolitis [4,18]. However, in some cases, CHP may 
manifest itself with a UIP pattern that is totally indistinguishable 
from the alterations observed in IPF [4].

Histological characteristics of CHP pattern: 1) the predominance 
of a UIP pattern in the upper lobes; 2) giant cells or interstitial 
(not intra-alveolar) granulomas; 3) “bridging” fi brosis between the 
centrolobar and perilobar areas or between two adjacent centrolobar 
areas; and 4) the presence of infl ammatory bronchiolitis with 
lymphoplasmacytic infi ltration.

UIP pattern in patients with Rheumatic diseases

Th e Rheumatic Diseases (RDs) that are most frequently 
associated with pulmonary involvement are scleroderma, rheumatoid 
arthritis (RA), Systemic Lupuserythematosus (SLE), Sjögren’s 
syndrome, polymyositis/dermatomyositis, all of which are potentially 
capable of generating widespread pulmonary fi brosis [21]. RA is 
the most common RD throughout the world, and is second only to 
scleroderma in the genesis of ILDs [4]. High titers of rheumatoid 
factor and cigarette smoking are acknowledged risk factors for the 
development of ILDs in RA patients [22]. RA can have a UIP or NSIP 
CT and histological pattern, but it is the RD that most frequently has 
a bioptic UIP pattern [4,23].

CT manifestations of pulmonary involvement in RDs: 1) fi brosis 
as UIP or NSIP pattern but, when it has the former, the prognosis 
seems to be better than in the case of UIP pattern IPF [4], 2)
reticular opacities, 3) lobular distortion, 4) traction bronchiectasis 
or bronchiolectasis, 5) honeycombing: if is present, RDs may imitate 
IPF perfectly, particularly if there is no evidence of other pulmonary 
alterations secondary to the RD [4],however, in comparison with 
IPF, honeycombing is less represented and less severe; furthermore, 
areas of honeycombing in the anterior part of the upper lobe are more 
frequent in RDs than in IPF [23].

Generally, other radiological fi ndings can suggest the diagnosis 
of UIP pattern in patients with RDs reference, such as a dilated 
“open” esophagus in scleroderma, rheumatoid nodules in RA, pleural 
or pericardial eff usion in SLE and/or RA, follicular bronchiolitis/
lymphocytic interstitial pneumonia in RA and/or Sjögren’s syndrome 
[16]. 

Histological characteristics of pulmonary involvement in RDs: 
1) lymphoid hyperplasia, which is visible at low magnifi cation, and 
infl ammation (more represented in the UIP pattern of RDs than the 
UIP pattern of IPF) [4], 2) honeycombing, emphysema, fi broblastic 
foci (less represented in the UIP pattern of RDs than the UIP pattern 
of IPF) [4,24], 3) pleural fi brosis.

NSIP PATTERN
Th e concept of NSIP emerged when it was discovered that a 

sub-group of subjects with an ILD of unknown etiology whose lung 
biopsies did not reveal the diagnostic characteristics of any other 
well-characterized interstitial disease [12]. 

NSIP is less common than UIP, but is still one of the most common 
interstitial pneumonias. Its incidence is nowadays unknown, with 
diff erent reports ranging from 14 to 36 % of all IIPs [15-20].

It may be cellular or fi brotic depending on whether its etiology 
is idiopathic or secondarily associated with vascular collagenopathy, 
hypersensitivity pneumonitis, drug-induced toxicity, infections or 
immunodefi ciency.

Th e patients presenting an NSIP pattern have an average age of 
40-50 years, and are therefore younger than those with fi brotic UIP. 

CT manifestations of NSIP pattern: 1) predominance of ground 
glass opacities, 2) traction bronchiectasis/bronchiolectasis: sign of 
fi brotic NSIP [11], 3) reticular thickening [1], 4) honeycombing (it’s 
not frequent, tends to be limited, and is less extensive than in the 
case of UIP) [11]. Th e alterations are bilateral, symmetrical and sub-
pleural [25]. However, in the case of fi brotic NSIP, a diagnostic lung 
biopsy may be necessary because fi brotic NSIP can be very similar to 
UIP in its early stages [11].

NSIP may be cellular or fi brotic [1]. Cellular NSIP is much 
less frequent than fi brotic NSIP but, in both cases, the histological 
pattern is characterized by the homogeneity of spatial and temporal 
alterations. 

Histological characteristics of cellular NSIP pattern: 1) chronic 
mild to moderate interstitial infl ammation; 2) hyperplasia of the type 
II pneumocystis, 3) absence of dense fi brosis.

Histological characteristics of NSIP fi brotic pattern: 1) chronic 
mild to moderate interstitial infl ammation; 2) interstitial and septal 
fi brosis, but less extensive than in the case of UIP and temporally 
homogeneous, 3) few or no fi broblastic foci [1,11].

MATERIALS AND METHODS
Th e study population was selected from a histopathologic database 

containing patients who had under come to our observation in the 
period between January 2015 and January 2017. Inclusion criteria 
for entry to the study were patients who 1) had a multi detector CT 
examination performed and 2) had undergone diagnostic surgical 
lung biopsy (at our hospital or elsewhere) and had a histopathologic 
diagnosis of UIP or fi brotic NSIP within 3 months of the CT.

Th is pilot study retrospectively recruited 11 patients (six males 
and fi ve females aged58-77 years) come to our observation in the 
period between January 2015 and January 2017. 

Th e CT images of each patient were carefully reviewed with 
particular attention being given to the type and spatial distribution of 
the lesions: reticulations, septal thickening, honeycombing, ground 
glass opacities, thickened lesions and bronchiectasis. 

Th e histological diagnosis were UIP in nine cases (six cases of IPF, 
two of CHP, and one of RA with a fi brotic evolution), and NSIP in 
two (one idiopathic and one scleroderma). 

Subsequently, there view and bioptic fi ndings relating to each 
subject were compared in order to verify their correlations.

Th e purpose of our study was to identify the correlations between 
histological fi ndings and CT images in subjects with ILD with a UIP-
pattern or NSIP pattern in order to obtain a level of reliable diagnostic 
confi dence that would make it possible to avoid the need for a lung 
biopsy. 
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RESULTS
None of the patients had a CT or bioptic picture of pulmonary 

exacerbation at the time they entered the study. Th e review of the 
CT images initially involved identifying the spatial localization of the 
parenchymal alterations (their apicobasalgradient and their uni- or 
bilateral nature), and then identifying and quantifying the type of 
lesion by assigning a score to each one [Table 1].

UIP pattern

As shown in table 1, all of the subjects characterized by a UIP 
pattern due to IPF or RA had bilateral and symmetrical pulmonary 
lesions distributed with an increase in gapicobasal gradient, except for 
patient UIP #1, whose lesions were prevalently (but not exclusively) 
unilateral. In the patients whose UIP pattern was due to CHP, the 
apicobasal gradient was less maintained because the upper and lower 
lobes were both involved; furthermore, the alterations in patient 
UIP #8 had a widespread patchy distribution. In line with previously 
published data, the diff erences in the spatial distribution of the lesions 
proved to be a CT criterion distinguishing a UIP pattern due to IPF 
from the UIP patterns of a diff erent nature [1,4,11,17,23].

Table 1 also shows that the main alterations in all of our patients 
were prevalently sub-pleural reticular alterations and septal thickening 
associated with traction bronchiectasis and bronchiolectasis; the 
only patient who also had peri-hilaralterations was patient UIP #8. 
Honeycombing was less frequent: it was observed in only fi ve (55%) 
of the nine patients, and was quantitatively variable. However, this 
is not surprising insofar as it has been previously demonstrated 
that there is a form of microscopic honeycombing that can be seen 
in biopsy specimens, and is presumably an initial manifestation of 
macroscopic honeycombing [4,12].

Th e fi nding of ground glass opacities was also scarcely and 
variably represented.

Once again, it was observed in only fi ve (55%) of the nine patients, 

two of whom did not show honeycombing. Ground glass opacities are 
considered a sign of air space disease and may be present in patients 
with a UIP pattern, it typically increase in the case of exacerbations, 
and are due to an overlapping pulmonary infection (i.e. an acute IPF 
exacerbation) [4,11].

Th e spatial distribution of the alterations, the prevalence of 
reticulations, septal thickening and traction bronchiectasis, and 
the relative absence of ground glass opacities therefore seem to be 
consistent with a CT UIP pattern.

Each of the nine patients underwent a double trans-thoracic 
biopsy at the site in which the CT-revealed lesions were most 
representative. All of the samples showed various degrees of fi brosis 
depending on the patient, and the histological results corresponded 
to the CT fi ndings. 

Th e biopsies revealed microscopic distortion of parenchymal 
architecture mainly caused by collagenous fi brosis of the interstitium 
and inter lobar septa. Particularly in the patients with IPF, this 
fi brosis was heterogeneous spatially (with dense areas of collagen 
and fi brosis alternating with relatively normal areas) and temporally, 
with collagenous areas of old fi brosis and are as of new fi brosis and 
abundant fi broblastic foci. Th e subjects with IPF showed the highest 
percentage of fi broblastic foci, whereas the percentage was clearly less 
in the subjects with CHP and RA. Th e entity of fi broblastic foci is 
important for distinguishing a UIP pattern due to IPF from a UIP 
pattern due to other conditions.

Furthermore, a recent study by Walsh et al. has shown that the 
entity of the focicorrelates with the entity of bronchiectasis, and both 
are considered to be predictors of mortality in subjects with IPF [26].

Th e biopsies also revealed a quantitative correlation with the CT 
fi ndings insofar as the biopsies performed at the sites of reticulations 
and septal thickening classifi ed as“+++” in the CT images (i.e. widely 
represented) revealed an abundance of interstitial and septal fi brosis.

Th e patchy appearance was less represented in the patients with 

Table: 1 

Subject 
Alteration
gradient Bilateral

alteration
Reticular
Opacities

Septal
thickening

Macroscropic honey 
combing 

Bronchi
Ectasis/bronchiol ectasis

Ground glass
opacities

UIP#1
(IPF)

Apicobasal Right
prevalence +++ +++ + +++ +

UIP#2
(IPF)

Apicobasal yes +++ +++ +++ +++ ++

UIP#3
(IPF)

Apicobasal yes +++ +++ + +++

UIP#4
(IPF)

Apicobasal yes +++ +++ +++

UIP#5
(IPF)

Apicobasal yes +++ +++ +++

UIP#6
(IPF)

Apicobasal yes +++ +++ ++ +++

UIP#7
(CHP)

Diffuse upper 
and lower lobe 

alterations
yes +++ +++ +++ ++

UIP#8
(CHP)

Diffuse
Patchy alterations yes +++ +++ ++(Upper lobes also) +++ +

UIP#9
(RA)

Apicobasal yes ++ ++ +

NSIP#1
(Scleroderma)

Apicobasal yes +++

NSIP#2
(idiopathic)

Apicobasal Left Prevalence + + +++
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Figure 1:CT of patient UIP #2. A) Axial scan of the lung base clearly 
showing that that the distorted, parenchymal architecture is characterised 
by septal thickening, pseudo-cystic areas (due to the presence of traction 
bronchiectasis and areas of honeycombing), and ground glass opacities. B) 
Coronal reconstruction showing the apico-basal gradient of the alterations. 
C-D) Biopsies of the same patient showing a patchy appearance, with 
evidence of fi broblastic foci and microscopic honeycombing.

Figure 2: CT of patient UIP #8 with CHP. Axial scans of the middle (A) and 
lower fi elds (B) showing a patchy bilateral distortion of pulmonary architecture 
characterised by advanced stage fi brosis with reticulations, septal thickening 
and traction bronchiectasis. Image A) also shows honeycombing involving
the anterior portions of the right upper lobe and, on the right, a post-bioptic 
layer of iatrogenic pneumothorax. Biopsy of patient UIP #8 with HP.

Figure 3: Biopsy of patient UIP #8 with CHP showing interstitial lymphocytic 
infi ltration with evidence of granuloma.

Figure 4: A) CT of patient UIP #9 with RA and pulmonary involvement. Axial 
scans of the medio-basal fi elds showing a predominance of reticulations and 
septal thickening associated with some ground glass opacities in the fi brosis, 
and no honeycombing. The CT picture seems to be indistinguishable from an
imtermediate form of UIP due to IPF. B) Biopsies of patient UIP #9 showing 
sparse areas of lymphoid hyperplasia.

Figure 5: CT of patients NSPI #1 and NSIP #2. Axial scans of the lung base 
show two different NSIP Patterns: A) In patient NSPI #1, the alterations 
were exclusively of the ground glass type; the patient also had an open 
esophagus (a characteristic fi nding in the case of scleroderma). (B) Patient 
NSIP #2 showed a more fi brotic form NSIP, with reticulations and traction 
bronchiolectasis. The biopsies of patient NSIP #1 (C) showed homogeneous 
cell infi ltration in the alveolar septa, typical of an NSIP-pattern. The biopsies 
of patient NSIP #2 (D) showed homogeneous alveolar septum fi brosis and 
chronic infl ammation with a scarcity of normal pulmonary parenchyma.

Figure 6: CT of patient NSIP #2. A) Axial scan of the middle fi elds in 
unexacerbated NSIP; note the subtle sub-pleural sparing in the posterior 
portions of the lung. B) Axial scan at the same level of the A B middle fi elds 
as that shown in A in exacerbated NSIP; note the increase in the infectious 
ground glass areas that overlap the pre-existing fi brotic ground glass areas 
that can no longer be distinguished.



Scientifi c Journal of Pulmonary & Respiratory Medicine

SCIRES Literature - Volume 1 Issue 1 - www.scireslit.com Page -016

CHP or RA, but their biopsies nevertheless revealed the presence 
of ancillary fi ndings that allowed the diff erential diagnosis of the 
UIP patterns. Th e two patients with CHP had granulomatous-like, 
plurinucleate giant cells in the interstitium, a fi nding that favoured 
the interpretation of a UIP pattern due to CHP. Furthermore, patient 
UIP #8 was a farm worker, and would therefore have come into 
contact with numerous antigens. On the other hand, patient UIP #7 
was a teacher and apparently not subject to antigen exposure, and 
so the diagnosis made on the basis of the combined CT and bioptic 
fi ndings was UIP due to CHP caused by a currently unknown antigen.

In the RA patient with lung disease, the infl ammatory lymphoid 
infi ltrate was more marked than in the case IPF with some follicular 
aggregates, a fi nding that suggested UIP due to RA.

Th e macroscopic honeycombing observed in some patients was 
bioptically confi rmed by the fi nding of epithelium-lined cystic spaces 
in bronchiolar metaplasia and hypertrophic type II pneumocytes. In 
the patients without any signs of macroscopic honey combing, the 
biopsies showed microscopic honeycombing that is apparently not 
revealed by CT.

It is worth mentioning that the histological counterpart of 
ground glass opacities was only found in the case of patient UIP #2, 
who showed thickening of the inter-alveolarsepta. We believe that 
there may be two reasons for this: 1) that the bioptic samples of the 
remaining patients did not include any of the relatively few ground 
glass areas; or 2) that they were histologically “hidden” by other much 
more representative alterations. It can therefore be concluded that, 
in the case of a UIP pattern, there is a real correlation between the 
CT images of ground glass opacities and histological fi ndings only 
when the opacities are highly represented and are not obscured 
by other adjacent fi ndings such as reticulations, thickening and 
honeycombing.

NSIP Pattern

As shown in table 1, the pulmonary lesions in the two subjects 
with an NSIP pattern were distributed with an increasing apicobasal 
gradient, and were bilateral and symmetrical, although patient NSIP 
#2 showed the relative prevalence of the left  side. Th ey both showed 
mainly ground glass opacities that were particularly clear in sub-
pleural regions. Among the ground glass alterations in the lower 
lobes, patient NSIP #2 also showed some sub-pleural reticulations 
and traction bronchiolectasis, butto a lesser extent than in the case of 
the UIP pattern. In the same patient, it seemed to be possible to see 
some sparing of the immediately sub-pleural portions of the lungs.

Neither of them showed sub-pleural pseudo cystic lesions due 
to macroscopic honeycombing, but patient NSIP #1 had an open 
esophagus as ancillary fi nding. Our review of the spatial distribution 
and prevalent type of CT alterations, such as the abundance of ground 
glass areas and the relative scarcity of reticulations/septal thickening 
and honeycombing, seemed to match published descriptions of the 
NSIP pattern, including one with a suspected fi brotic evolution.

Both patients underwent double trans-thoracic biopsy sampling 
of the sites in which the CT lesions were most representative. 
Microscopy did not reveal any of the marked fi brotic distortion 
of the parenchymal architecture typical of the UIP pattern. Th e 
samples of both patients showed that the predominant alteration was 
inter-alveolar septal fi brosis accompanied by moderate lymphoid 
infi ltration. At the time of biopsy, there were no signs of exacerbation, 
capillary congestion or endo-alveolar exudate/transudate, and so the 

ground glass opacities revealed by CT seemed to be due to the inter-
alveolar septal fi brosis. Patient NSIP #2 showed mild collagenous 
fi brosis of the interstitium and inter-lobar septa, which explains 
the more fi brotic CT picture. However, neither of the patients had 
fi broblastic foci of new fi brosis, and therefore lacked the temporal 
histological heterogeneity of the UIP pattern.

Further confi rmation that ground glass opacities indicating 
air space disease may underlie inter-alveolar septal fi brosis is the 
fact that patient NSIP #2 developed an exacerbation of NSIP two 
months later. Th e CT examination performed at the time showed 
areas in the middle and lower fi elds with fi brotic alterations, and an 
increase in reticular/septal thickening and ground glass opacities. 
Th ese new alterations overlapped and the obscured the preceding 
areas of NSIP. A follow-up CT scan one year later showed a return 
to the pre-exacerbation situation with new evidence of the previous 
areas of fi brosis. It can be reasonably concluded that, in the absence 
of signs of an exacerbation, the ground glass opacities are attributable 
to inter-alveolar septal fi brosis. However, in the presence of reticular 
thickening and/or ground glass opacities due to fi brosis, CT alone is 
not capable of diff erentiating the contribution of fi brosis from that of 
the other component because, as in our case, the may co-exist.

DISCUSSION
Th e results of this study indicate that the main correlations 

between CT and biopsy fi ndings in patients with a UIP pattern are 
the alterations that appear as reticular opacities and septal thickening. 
Th ese two alterations were confi rmed by a subsequent biopsy in all 
nine patients with a UIP pattern, and identifi ed as collagenous fi brosis 
of the interstitium and inter-lobar septa. CT therefore seems to be 
sensitive in detecting such fi brotic alterations. Within the fi brosis, 
one element highlighted by the biopsies is the fi nding of fi broblastic 
foci, the presence and number of which distinguished a UIP pattern 
due to IPF from one of a diff erent nature.

Th ere was a weaker correlation with the honeycombing 
alterations visible in the CT scans of fi ve of the patients with a UIP 
pattern (55%) insofar as the biopsies showed there is a form of 
microscopic honeycombing that cannot detected by means of CT. 
Th e absence of honeycombing on a CT scan should therefore not 
exclude the suspicion of UIP. On the other hand, radiological and 
histological evidence of honeycombing should not give rise to the 
error of presuming that the UIP pattern is due to IPF insofar as 
honeycombing can be the consequence of non-IPF fi brosis.

Particular consideration needs to be given to the fi nding of 
ground glass opacities in the context of the two patterns. Five of 
our nine patients with a UIP pattern (55%) showed ground glass 
opacities, but these correlated with histological fi ndings only in the 
case of the patient in whom they were most widespread (1/5 = 20%). 
As mentioned above, this may have been due to bioptic sampling 
bias or because the opacities were hidden by other, more widespread 
lesions during the histological analysis. Th is is supported by the fact 
that there was a correlation between the CT and histological fi ndings 
(intra-alveolar septum fi brosis) in the two patients with an NSIP 
pattern, in both of whom ground glass opacities were extensively 
represented and the other alterations (reticulations, septal thickening 
and honeycombing) were substantially absent.

It was also found that CT was not very specifi c for this fi nding 
as it cannot diff erentiate the various components involved the 
ground glass appearance. In the absence of signs of exacerbation, 
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diagnosis may be aided by ancillary fi ndings such as reticulations 
and, particularly, bronchiectasis/bronchiolectasis within the area of 
the ground glass opacities, which should give rise to the suspicion of 
fi brosis. Inpatients with exacerbations, it is not possible to distinguish 
ground glass opacities due to fi brosis from those due to intra-alveolar 
infl ammation, and so subsequent follow-up is essential. On the basis 
of our fi ndings, the gold standard when interpreting a fi brotic pattern 
requires a multidisciplinary clinical, radiological and histological 
approach, which is essential for correctly defi ning the nature of a 
UIP or NSIP pattern. However, in the case of patients with a correct 
clinical diagnosis whose radiological picture indicates “possible 
UIP”, a confi rmatory biopsy does not seem to be indicated. Th is is in 
line with previously fi ndings showing that CT alone is suffi  cient for 
making an accurate diagnosis of IPF in 70-100% of patients with a 
UIP pattern in an appropriate clinical context [9,11], and diagnostic 
accuracy increases to 90-100% when all of the elements of UIP are 
present, particularly honeycombing, which is the major predictor of 
[9,27]. On the other hand, a biopsy is necessary in cases in which the 
clinical diagnosis is doubtful and/or the radiographic fi ndings are not 
decisive, as in the case of patients with an NSIP pattern insofar as 
this may be the initial form of a UIP pattern. In such cases a biopsy 
is indicated above all a means of searching for ancillary histological 
fi ndings that may be capable of guiding the diff erential diagnosis of 
the ILDs that present a UIP or NSIP pattern.

CONCLUSIONS
Th e fi ndings of this pilot study indicate a correlation between CT 

and bioptic fi ndings in patients with a UIP pattern, especially in the 
case of reticular alterations and septal thickening; consequently, in 
patients with a correct clinical diagnosis whose radiological picture 
indicates “possible UIP”, a confi rmatory lung biopsy does not seem 
to be indicated. In patients with an NSIP pattern, it can be said that, 
even in the case of a correct clinical diagnosis, a lung biopsy seems to 
be useful insofar as an NSIP pattern can be the initial manifestation 
of a UIP pattern.
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